The goal of Part 1 is to make sure you have an adequate understanding of transcriptional regulation in bacterial cells. Answer these questions before you do the small group activity on regulation.
A) Define these terms:
• Negative control
• Positive control
• Repression
• Induction
• Inducer
• Co-repressor
• Activator protein
• Repressor protein
• Promoter region
• Operator region
• Activator binding site B) Some pathogens make fimbriae to attach to cells lining the gut of their host. However, it would be a waste of resources to make fimbriae when not in the gut. In some bacteria, fimbrial gene transcription is initiated when the cell detects leucine, which would likely be abundant in a nutrient-rich environment like an intestine. The fimbriae (fim) genes are under positive control, wherein a regulatory protein (FRP) binds to an activator-binding site when leucine is present.
Draw the likely positions for RNA polymerase (RNAP), leucine, and the fimbrial regulatory protein (FRP) in both cases below:

RNAP FRP leucine
In the gut, with leucine present:
Not in the gut, leucine not present Activator fim binding site promoter genes Activator fim binding site promoter genes
In which case does transcription occur? C) Corynebacterium diphtheriae is the causal agent of the upper respiratory infection, diphtheria. C. diphtheriae produces a toxin that damages host cells. The diphtheria toxin is only produced when the external concentration of iron is low (common in host cells)
The tox genes are under negative control, wherein a regulatory protein, (DtxR) binds to the operator region when iron is present. When iron is not available, de-repression occurs.
Draw in the likely positions for RNAP, iron, and the diphtheria toxin regulatory protein (DtxR) in both cases below:
In the host, with no iron available: Not in the host, with iron available:
In which case does transcription occur?
Tetracycline is an antibiotic commonly used to treat acne. However, due to its increased use, many bacteria have developed resistance to it. One of the resistance mechanisms is an efflux pump, a membrane-bound protein that transports the antibiotic out of the cell before it can do any harm. Efflux pumps are only produced when tetracycline is present because they are "expensive" for the cell to make.
In this case, the efflux-pump is negatively controlled by the repressor protein, TetR. TetR binds to the operator region when there is no tetracycline available. When tetracycline is present, TetR is released from the DNA. Your name __________________________________ Talk among your group members to come to a consensus on answers for each question. Then, using your own words, write out an answer and give this sheet to your instructor to be graded. Remember-you should discuss this with your group members, but the words you use must be your own.
Part 2A
You isolate a bacterium from a diseased plant. This bacterium makes a pigment that fluoresces under UV light. You set about to study the regulation of this fluorescent pigment. After careful analysis, you determine that the wildtype strain has the following characteristics:
• In which case does transcription occur? with leucine present C) Corynebacterium diphtheriae is the causal agent of the upper respiratory infection, diphtheria. C. diphtheriae produces a toxin that damages host cells. The diphtheria toxin is only produced when the external concentrations of iron is low (common in host cells)
The tox genes are under negative control wherein a regulatory protein, (DtxR) binds to the operator region when iron is present. When iron is not available, de-repression occurs.
In which case does transcription occur? with no iron available D) Tetracycline is an antibiotic commonly used to treat acne. However, due to its increased use, many bacteria have developed resistance to it. One of the resistance mechanisms is an efflux pump, a membrane-bound protein that transports the antibiotic out of the cell before it can do any harm. Efflux pumps are only produced when tetracycline is present because they are "expensive" for the cell to make.
In this case, the efflux-pump is negatively controlled by the repressor protein, TetR. TetR binds to the operator region when there is no tetracycline available. When tetracycline is present, TetR is released from the DNA. You isolate a bacterium from a diseased plant. This bacterium makes a pigment that fluoresces under UV light. You set about to study the genetics and regulation of this fluorescent pigment. After careful analysis, you determine that the wild type strain (WT) has the following characteristics:
• 
